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P NEUMATICALLY ACTUATED DISC BRAKE COMPRISING AN ADJUSTMENT 
DEVICE , 

i 

The invention relates to a disc brake according to the 
preamble of Claim 1. 

From European Patent Document EP 0 688 404 Bl, a sliding- 
caliper disc brake is known, in the case of which an application 
device with a rotary lever is arranged on one side of the 
caliper, which rotary lever is disposed to be swivellable about 
an axis of rotation extending parallel to the plane of the brake 
disc. Facing the brake disc, this rotary lever rests against a 
traverse by means of an eccentric, which traverse is slidably 
guided with respect to the brake disc and in which traverse two 
adjusting spindles equipped with an external thread are 
adjustably screwed in a parallel arrangement. The adjusting > 
device has a mechanical adjusting mechanism which is coupled with 
the rotary lever . 

It is also known to not couple the adjusting device with the 
rotary lever but to use an electric motor as the drive of the 
adjusting device. One or more electric motors are particularly 
advantageous as a drive for the adjusting device if two adjusting 
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devices are to be arranged on one side of the brake disc or if in 
each case one or two adjusting devices are to be arranged on both 
sides of a brake disc, because it becomes possible by way of an 
electronic controlling of the motors to mutually easily 
synchronize the adjusting movements of the individual adjusting 
devices . v 

It is an object of the invention to create another 
alternative for coupling the adjusting device with the 
application movement of the rotary lever and for the 
electromotive actuation of the adjusting device. In particular, 
it should also be possible, in the case of a disc brake with more 
than one adjusting rotating device, to mutually synchronize these 
adjusting devices in a particularly simple constructive manner. 

The invention achieves this task by the object of Claim 1. 
Accordingly, it is provided that the adjusting device has at 
least one adjusting unit which can be actuated independently of 
the application device directly by means of compressed air. 

The compressed-air actuation of the adjusting device makes 
an electric connection to the disc brake unnecessary although, in 
principle, it is also conceivable to connect the pneumatic 
actuation with an electronic control device, either only, for 
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example, for monitoring the wear of the brake pads or for 
electronically "intelligently" controlling the actuating of the 
adjusting units. 

Expediently, the caliper is constructed as a fixed caliper 
and the brake disc is axially movably constructed at least in the 
area of its friction ring or is displaceably arranged on a wheel 
axle. In particular, the brake disc is constructed in a 
constructively simple manner to be axially movable only by the 
path of the working stroke at least in the area of its friction 
ring or is displaceably arranged on a wheel axle. 

At least one, preferably two of the pneumatically operable 
adjusting units is/are advantageously arranged on both sides of 
the brake disc, several of the adjusting units being in a 
mutually operative connection by means of compressed-air pipes or 
passages. This saves a synchronization with movable parts by 
means of a mechanism, although it can be optionally implemented. 

In particular, it is also easily conceivable to mutually 
synchronize the adjusting units arranged on the opposite sides of 
a brake disc, 
i 

According to a particularly preferred embodiment, the 
adjusting movements are carried out during pauses between 
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- brakings by ventilating the pressure chambers of the adjusting 
devices. Here, it is advantageous for the plunger rod and the 
piston of each adjusting unit to be non-rotatable relative to one 
another during application movements and to be rotatable relative 
to one another during adjusting movements. 

Advantageous further developments of the invention are 
contained in the subclaims. 

Figure 1 is a sectional view of a disc brake according to 
the invention perpendicularly to the brake disc plane; 

Figure 2 is another sectional view perpendicular to the 
sectional view of Figure 1 of the disc brake of Figure 1 with 
brake pads illustrated in an unworn condition in the right part 
of the figure and in a worn condition in the right part of the 
figure; 

Figure 3 is a view of an enlarged cutout of an adjusting 
unit in the case of new brake pads; and 

Figure 4 is a view of the adjusting unit of Figure 3 in the 
operating position corresponding to worn brake pads. 
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Figure 1 is a sectional view of a pneumatically actuated 
solid-caliper disc brake with a two-part caliper 3 which reaches 
over a brake disc 1 displaceably arranged on the wheel axle. The 
two caliper parts 3a, 3b are preferably mutually connected by 
means of studs not visible here. The first caliper part 3a 
frames the brake disc 1 in its upper circumferential area, and 
the second caliper part 3b is used for accommodating the 
application device 5. 

As an alternative, the caliper 3 can also be constructed in 
one piece (not shown here) . The principle of the fixed caliper 
is to be understood as a particularly preferred embodiment. 
However, in principle, the pneumatically actuated adjusting 
system is also suitable for disc brakes, for example, with a 
sliding caliper or a swivelling caliper. 

Toward the brake disc 1, one brake pad shaft 7 respectively 
is constructed in the caliper parts 3a on both sides of the brake 
disc, a piston 17 in the caliper engaging in the brake pad shafts 
7. 

The application device 5 has an eccentric rotary lever 9 - 
which is only outlined here - and which can be actuated by a 
piston rod (not shown here) of a pneumatically operated 
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- compressed-air cylinder, which eccentric rotary lever 9 is 
supported on the caliper 3, for example, by way of bearing 
elements, such as balls 10 outlined in Figure 2 and additional 
slide bearing shells or by way of a roller (also not shown) . On 
its side facing away from the caliper 3, the rotary lever 9 acts 
at a center point or - as illustrated in Figure 2 - at two 
traverse -type lateral ends in each case upon an intermediate or 
supporting element 11, which, at its end facing the rotary lever, 
has a semicylindrical recess 13 in which an eccentric roller-type 
attachment of the rotary lever 9 engages, or in which a pressure 
roller 14 engages which is arranged between the recess 13 and the 
rotary lever 9 eccentrically with respect to the axis of rotation 
of the rotary lever 9 . 

The intermediate elements 11 are supported by way of 
additional elements to be explained in detail in each case on 
faces of plunger rods 15 equipped with an external thread 19a, 
onto which plunger rods 15 the piston 17 is screwed which, in 
each case, is provided with an internal thread 19b, the thread 19 
between the plunger rod 15 and the piston 17 in each case being 
designed to be non-self locking . 

At the ends facing away from the rotary lever 1, the pistons 
17 each have a pressure surface which serves as a pressure piece 
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• and rests on a brake pad holding plate 21 of the application-side 
brake pad 23. 

When the rotary lever 9 is swivelled by the advancing of the 
piston rod, not shown here, of a compressed-air brake cylinder, 
the lower eccentric- type end (not visible here) of the rotary 
lever 9 causes an advancing of the intermediate element 11 in the 
direction of the brake disc 1. In this case, the plunger rods 15 
and the pistons 17 are in each case pressed jointly in the 
direction of the brake pad 23, and the application-side brake pad 
23 is displaced in the direction of the brake disc 1. With a 
progressing application movement, the brake disc 1 is then 
displaced on the wheel axle in the direction of the reaction-side 
brake pad 24 until the brake disc 1 rests on the reaction-side 
brake pad 24. 

The pistons 17 are axially movably each inserted in a recess 
25 in the caliper 3. 

Here, the adjustment of the release play takes place on both 
sides of the brake disc 1 in each case by means of two 
pneumatically operated adjusting units 2 7a-d which are each 
arranged parallel with respect to one another and are constructed 
as adjusting rotary drives which can be operated pneumatically 
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. independently of the application unit. 

Two of the total of four adjusting units 27a and b as well 
as c and d are arranged on the side of the brake disc 1 facing 
away from the application device - the reaction side - in the 
caliper 3. Also these adjusting rotary drives 27c and (d?) each 
have a plunger rod 15 and a piston 15 and permit the compensating 
of the release play on the reaction side of the disc brake. 

Since two adjusting units 27a and b as well as c and d are 
arranged on each face of the brake disc 1, it becomes possible to 
construct the brake disc 1, for example, as a sliding disc whose 
displacement path is dimensioned such that, by means of it, less 
than the maximal adjusting path, particularly even only the 
maximal working stroke during the application of the brake, can 
be bridged, because the brake pad wear is compensated by the 
adjusting units 27 arranged on both sides of the brake disc. 

In contrast to the known adjusting units for pneumatically 
actuated disc brakes having an application device by means of 
eccentric rotary levers, the adjusting units are not co-actuated 
indirectly by way of an element of the application device - for 
example, the rotary lever 9 - but are actuated directly 
pneumatically or by means of compressed air independently of the 



8 



Attorney Docket: 037068 . 55840US 
English translation 



* actual application device. 

For this purpose, the adjusting units 27a-d each have the 
construction illustrated in an enlarged manner in Figures 3 and 
4 . 

In each case, one of the pistons 17 having an (essentially) 
U-shaped cross-section is inserted in recesses 25-d in the 
caliper 3, the base side of the U-shaped piston 17 pointing to 
the brake disc 1. Toward the interior, the piston 17 has a 
center attachment 31 which, in turn, has a bore 33 provided with 
an internal thread, into which bore 3 3 the plunger rod 15 is 
screwed. 

On the side of the piston 17 facing away from the base side 
of the U, the recess 25 is designed such that, in each case, a 
pressure chamber 35 is constructed in the caliper or between the 
intermediate elements 11 and the pistons 17. On both sides of 
the brake disc, a compressed-air feed pipe 37 - for example, a 
bore in the caliper 13 - constructed in the caliper 3 leads into 
the pressure chamber 35. 

The compressed-air feed pipes 37 lead to a compressed-air 
connection 38 on the outside of the caliper 3 illustrated in 



9 



Attorney Docket: 037068 . 55840US 
English translation 



• Figure 2 . 

According to Figures 1 and 2, the pressure chambers 35a and 
b as well as 35c and d of the two action-side and reaction-side 
adjusting units are in an operative connection with one another - 
for example, by means of passages 4 0 between the pressure 
chambers 35 on each side of the brake pad as well as by way of a 
compressed-air pipe 42 from the application side to the reaction 
side of the disc brake, which leads into the compressed-air feed 
pipes 37 - so that the pistons 17a-d of the adjusting units 27a-d 
are jointly acted upon by compressed air. 

During brakings, the piston 17 and the plunger rod 15 of 
each adjusting unit 27a-d are displaced without any relative 
rotation with respect to one another jointly in the direction of 
the brake disc 1. 

In contrast, in the case of a release play adjustment, the 
pressure chamber 35 of the adjusting unit is ventilated, which 
presses the piston 17 in the direction of the brake disc. 
Simultaneously, it is achieved by a rotation of the plunger rod 
15 that the piston 17 on the plunger rod 15 moves axially in the 
direction of the brake disc 1 in order to adjust the release play 
or carry out an adjustment. 



10 



Attorney Docket: 037068 . 55840US 
English translation 

The effect of the advancing of the piston 17 on the plunger 
rod 15 is illustrated by a comparison between Figure 3 and Figure 
4. Thus, in comparison to Figure 3, in Figure 4, the piston 17 
was moved in the direction of the brake disc 1, which compensates 
the wear of the brake pad 23. The analogous situation exists for 
the right part of Figure 2 in comparison to the left part of this 
figure. 

In order to implement the non-rotatability between the 
plunger rod 15 and the piston 17 as well as the relative 
rotatability during the adjusting movement, the adjusting units 
27a-d each have additional elements. 

Thus - as illustrated in Figure 3 -, the plunger rod 15 is 
equipped with a ring attachment 3 9 at its end facing away from 
the brake disc 1, which ring attachment 3 9 has a conical surface 
41 on the face pointing to the brake disc 1, which conical 
surface 41 is supported on a correspondingly developed conical 
surface 43 of a support bearing ring 43, which is supported on 
the application side on the intermediate element 11 and at the 
reaction side on the caliper 1. 

Between the conical surfaces 41, 43, a (micro) toothing is 
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constructed, which is not shown here, so that the plunger rod 15 
is non-rotatable relative to the support bearing ring 43 when it 
is supported on the support bearing ring 43. When force is 
introduced against the cone (thus, in the braking condition) , it 
is prevented in this manner that the plunger rod 15 can rotate. 
When the piston 17 is also secured here against a rotation, the 
full braking pressure can be introduced because the piston 17 and 
the plunger rod 15 are blocked with respect to one another. 

On its flat face facing away from the cone 41, the ring 
attachment 3 9 is in each case supported on a thrust bearing 4 7 
which here consists in each case of a disc 4 9 and several balls 
51 arranged between the disc 4 9 and the corresponding face of the 
ring attachment 39. On its side facing away from the balls 51, 
the disc 49 rests against a cup spring 53 which, in turn, on its 
side facing away from the disc 49, is supported on a retaining 
ring 55 which engages in a surrounding groove 57 in the caliper 1 
or the intermediate element 11 and is axially fixed in this 
manner . 

This arrangement operates as follows. 

During an adjustment of a brake pad wear, the pressure 
chambers 35 of the adjusting units 27 are jointly ventilated 
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- after a braking. As mentioned above, in this case, the piston 17 
is pressed in the direction of the brake disc 1. In this case, 
the piston presses the plunger rod, because of the non- 
self locking thread 19 constructed between the two elements, along 
in the direction of the brake disc 1, which releases the plunger 
rod 15 from the toothing between the conical surfaces 43, 45. 

On the other hand, the axial movement of the plunger rod 15 
in the direction of the brake disc 1 is limited by the thrust 
bearing 47 supported on the retaining ring 55, so that the 
plunger rod 15 starts to rotate on the thrust bearing 49. This 
screws the plunger rod 17 forward in the direction of the brake 
pad. 

The size of the release play has to be taken into account in 
the axial thread play in the case of the height of the toothing 
and when limiting the spring travel of the cup spring. 

In each adjusting unit 27a-d, a metal membrane 59 and at 
least one seal is arranged axially behind the axial end of the 
plunger rods 15 facing away from the brake disc in the area 
behind the support bearing rings. Behind the metal membrane 59, 
a second pressure chamber 61 is also constructed in the caliper 1 
as an axial lengthening of the plunger rod, another compressed- 
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- air feed pipe 63 in the caliper 3 leading into the pressure 
chamber 61 in the caliper, which compressed-air feed pipe 63 is 
connected, for example, with another compressed-air connection on 
the exterior side of the caliper. Between the corrugated metal 
membrane 59 and the plunger rod 15, a ball 69 is also arranged 
which engages in a centric recess 65 on the face of the plunger 
rod 15 and in a centric recess 67 of the metal membrane 59. 

When a brake pad is changed, the second pressure chamber 61 
is ventilated which, in turn, lifts the plunger rod 15 off the 
support bearing ring, so that the plunger rod 15 can be smoothly 
rotated, which permits the pushing back of the pistons 17 in the 
direction of the caliper 1 during a change of the brake pad. It 
is conceivable to activate the second compressed-air connection 
for safety reasons only in the event of a servicing or to connect 
it to a compressed-air supply. 

On their side facing the brake disc 1, the intermediate 
pieces 11 each have a cylindrical recess 71 for receiving the 
ends of the plunger rods 15 facing away from the brake disc and 
the elements with the reference numbers 3 9 to 69 on the 
application side of the brake disc. 

The elements of the adjusting units 27a and b as well as 27c 
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- and d have an identical construction with the exception of the 
pressure rollers 14 and the intermediate pieces 11 to the 
eccentric rotary lever on the application side of the disc brake. 

It is important that the intermediate piece 11 is secured with 
respect to rotation, for example, by the pressure rollers 14, 

The following additional elements of the adjusting unit 27a 
and/or 27c and d should also be mentioned. 

Between the ends of the intermediate pieces 11 facing the 
brake disc and the caliper walls receiving the intermediate 
piece, for sealing-off the pressure chamber 35a, b one set of 
roller bellows 73 respectively is arranged, so that an axial 
displacement of the intermediate pieces 11 in the caliper 3 can 
be implemented. 

The bore 33 in the piston 17 is closed off by means of a 
sealing washer 75 on the side facing the brake pads. 

The antirotation protection for the pistons 17 is in each 
case implemented by corresponding devices for the antirotation 
protection between the brake pad holding plates and the pistons 
17; for example, by means of a non-cylindrical projection 77 at 
the intermediate piece, which f orm-lockingly engages in a 
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corresponding recess (not shown here) in the assigned brake pad 
holding plate 21. 

A roller-bellows-type or expansion-bellows -type cap 79 is 
used for covering the gap between the circumference of the 
pistons 17 and the caliper 3 on the end areas of the pistons 17 
facing the brake disc. 

A surrounding sealing ring 81 for sealing-off the pressure 
chamber 35 is in each case also arranged in the gap. 
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Reference Numbers 



Brake disc 1 

caliper 3 

caliper parts 3a, 3b 

application device 5 

opening 7 

rotary lever 9 

balls 10 



intermediate or supporting element 11 
recess 

pressure roller 
plunger rod 
piston 
thread 

external thread 
internal thread 
pressure surface 



brake pad holding plate 21 

brake pad 2 3 

recess 25 

adjusting units 27a-d 

center attachment 31 

bore 33 



13 
14 
15 
17 
19 
19a 
19b 
20 
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pressure chamber 3 5 

compressed-air feed pipe 37 

compressed-air connection 38 

ring attachment 3 9 

passages 40 

conical surface 41 

compressed-air pipe 42 

conical surface 43 

support bearing ring 4 5 

thrust bearing 4 7 

disc 49 

balls 51 

cup spring 53 

retaining ring 55 

surrounding groove 57 

metal membrane 59 

second pressure chamber 61 

compressed-air feed pipe 63 

recess 65 

recess 67 

ball 69 

recess 71 

roller bellows 73 

sealing washer 75 
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. proj ection 
cap 

sealing ring 
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77 
79 
81 
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